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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1mo XMMHUH Ha YpOBHE CpeAHEro oliero oopazoBaHus pazpadoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (penepalibHOM 00pa30BaTEeIbHOM MPOTPAMMBI CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanrbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusx Poccuiickoit @enepaiyu, peaan3yrolux OCHOBHbIE
o0pa3oBaTesIbHbIE IPOIPAMMBbl, 1 OCHOBHBIX MOJIOXKEHUHM «CTpaTerun pa3BUTHsI BOCIMTAHUS B
Poccutickoit ®eaepannu Ha nepuox 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXO/0B K pa3pabOTKe MPOrpaMMBbI 10 XUMUH, K OIPEIEIICHUI0 001l CTpaTeruu
00y4YeHHsI, BOCIIUTAHHUS U PA3BUTHUS, OOYUAIONUINXCS CPEACTBAMHU YUEOHOTO MpPEaMeTa «XUMHU»
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyasibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJICH, COACpKAHUS, Pe3yIbTaTOB O0yUYEHUS U TPeOOBAaHUH K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJy4aeMO€ BBITYCKHUKaMU  0011e00pa3oBaTenbHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM peajn3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LIEJIOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOTHON Ccpene.
Peammsyercs xumudeckoe oOpa3oBaHuWe OOydYalOUIMXCS Ha YpOBHE CpeaHero oOmIero
o0pa3oBaHUs CpelCTBAMU y4eOHOro mpeamera «XUMHsy, COAepkKaHUe U MOCTPOSHUE KOTOPOTO
OlpezesieHbl B MPOrpaMMe IO XUMHHM C y4€TOM crenu(puKd HAayKM XUMUH, €€ 3HayeHus B
MO3HAHUM TPUPOJIBI U B MATEPUAIILHON KU3HU OOIECTBA, a TAKXKe ¢ YYETOM OOIIUX IENel u
NPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpEIHEro OOImero
obpazoBanus B Poccuiickoii @enepamuu.

XUMUS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOMH
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaIoIeM MUpPE KaK O €JMHCTBE MPUPOJIbI U YEJIOBEKA, KOTOPOe (GOPMHUPYETCS B XUMHUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3anMOAENUCTBYS C IPYTMMHU €CTECTBEHHBIMU HaAYKaMH, XUMUS CTajla HEOThEMJIEMOM
YacThI0 MHUPOBOM KYIbTYpbl, HEOOXOAMMBIM YCIIOBHEM YCIEUTHOTO TPYAa U KU3HH KaXJIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs KaKk Hayka coO3uJaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTHIl HalpaBjJeHa Ha pelleHHe T[I00AaNbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBOH, YKOJIOTMIECKON 0€30MaCHOCTH U OXPaHBI
3/10pOBBA.

B coorBercTBUM ¢ 00mMMM LENIMM M HPUHLIUIIAMU CpEAHEro oOuiero oodpazoBaHUs
conepkanue npeamera «Xumus» (1011 kmacesl, 6a30BbI yPOBEHb U3YUECHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroluXcCsl, HEOOXOAUMYIO UM st
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocCTaBISIIOIIMMHU PEAMETa « XUMUS» SIBISIOTCS 0a30BbIe KypChl — «OpraHudeckast XHMHEsH)
u «OO011as ¥ HeopraHUyecKasi XUMHUsI», OCHOBHBIM KOMITOHEHTOM CO/IEpKaHUsI KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMA 3HAHUI MO0 HEOPTaHUUECKOM XMMHUH (C BKIIOUEHUEM 3HAHUHN U3
o0m1eil XuMHuM) 1 opraHruyeckoil xumun. @opMUpoBaHUE JaHHOW CHCTEMbI 3HAHUM MTPU U3y4EeHUN
npeaMera 00ecreynBaeT BO3MOXKHOCTh paCCMOTPEHHsI BCETO MHOT000pa3us BELIECTB Ha OCHOBE
OOLINX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.



CrpykTypa conepxkanus KypcoB — «Opranudeckas xumus» u «OO1iasi 1 HeopraHudeckas
XUMHA» chopMUpOBaHa B NMPOrpaMMe 10 XMMHHM Ha OCHOBE CHCTEMHOTO IOAX0Ja K M3YYCHHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHHM CTPOEHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10
CJIOKHBIX OMOJIOTHUECKM aKTHUBHBIX COEIMHEHHH. B Kypce OpraHM4eckoil XMMHU MOTYy4aroT
pasBUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMHUYECKOH CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Tonq HOBBIM YIJIOM 3peHHs B IpenMeTe «XuUMus» 0a30BOTO ypOBHS pPaccMaTpUBAETCs
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHs» OOydyaroIIMMCS MPEeIOCTaBISIETCs BO3MOXKHOCTh OCO3HATh
3HaU€HUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOIMYECKUX MO3UILIMM,
riy0Xe MOHATh UCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUN O Ba)KHEHIIMX BEILECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
pononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUS, HMMEIOIIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAAHOM XapakTep. OTU 3HAaHUSA CIIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBA3M XMMHHM C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
NPAaKTUYECKON JIEATEIIEHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAKEHHSI K IIPOLIECCY
TBOpYECTBA B 00JIACTU TEOPUM U NPAKTUUYECKUX NPUIOKEHUH XMMUH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO ¥ MPUMEHSATh €€ Ul IMONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1enom copepkaHue
yueOHoro npeamera «XUMHS» JaHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX KaK:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUM HKOJIOTUYECKUX MpoOJieM, a Takke MpodieM cOepexeHUs
HHEPreETUUECKUX PECYPCOB, ChIPbsl, CO3aHMs HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nnane pewenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLUAIN3ALIMY 00YyUYaIOLUXCsl TPUHSTHIE
IIPOrpaMMOl MO XUMHHM TNOAXOABI K ONPEIEICHHUIO COJAEP)KAaHUS M IIOCTPOEHUsS IpenMera
IpelycCMaTpUBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX ACUCTBUN, MMEIOIUX 0a30BOE
3HaYeHHE JUId Pa3IMYHBIX BUJIOB JIEATENBHOCTH: pEUIeHUs MpoOsieM, IOUCKAa, aHalu3a WU
0o0paboTkn HHPOpMaIMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
MCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenojiaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus, Tak U
Ha YpOBHE CPEAHEro o011ero oopa3zoBaHus, Py ONPEIEICHUN COIEPKATEIbHON XapaKTepUCTUKU
Hene W3ydeHus IMpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHON 3HAUYMMOCTH TPaJUIUOHHO
npu3Haércst  (OpPMHpPOBAaHHE OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHMUS, PAKTUYECKON JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOI
KyJIbTypbl. C METOAMYECKON TOYKHM 3pPEHMsI TaKOM MOJAXOJ K OIPEIEICHMIO LeJel U3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3PEHMs TJIaBHBIMM ILIEJIIMH M3y4YEHHUS IpenMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e opMHupoBaHUE CHUCTEMBI XWMHUYECKUX 3HAHUU KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOHM JIeKAT KIIOYEBBIC TMOHSTHS,
¢dbyHIaMeHTallbHbIE 3aKOHBl U TEOPUU XUMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IMOHUMaHHE
CYIITHOCTH JOCTYITHBIX 00OOIICHHIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

¢ popmupoBaHUEe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX pPeaKluid, HEOOXOAUMBIX /il MPUOOPETCHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEIIECTB U XUMUYECKUX SIBJICHHUI, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON 1 MOBCEIHEBHOM
KU3HU;

® pPa3BUTHE YMEHHI U CIIOCOOOB JIEATELHOCTH, CBSI3aHHBIX C HAOIIOICHHEM 1 O0bICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM IIPaBUII O€30M1aCHOT0 OOpaIEeHHs C BELIECTBAMH.

Hapsany ¢ aTum, conepxatenbHas XapaKTepUCTHKA Iesiel M 3a1a4 U3y4eHUs MpeIMETa B
porpaMMe 1o XUMHUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucTteme cpeaHero odmiero oopazoBanus. CeroqHs B MpenoiaBaHuy XUMHUH B OOJIBIICH CTETICHU
OTIAéTCs MPEAOUYTEHUE TPAKTUUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUeHUsI, OPHEHTUPOBAHHOMN
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3aluy, BIAACIONIETO HE HAOOpOM
3HaHUH, a (DYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHHUSMHU aKTUBHOTO
MOJTyYCHUS 3HAHWUH Y IPUMEHEHUS MX B PEATbHON KU3HU ISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBs3u ¢ 3TMM mnpu u3ydeHUH TMpeaMera «XHUMHS» JOMUHHUPYIOIIEE 3HAaYCHHE
nproOpeTaroT TaKKue LENU U 33a9H, KaK:

ajanTtanus o0yJaronmxcs K yCJIOBUSM TUHAMUYHO Pa3BUBAIOIIErOCs MUpa, (GopMHUpOBaHHE
MHTEJUIEKTYaJIbHO PA3BUTOH JIMYHOCTH, TOTOBOM K CamMoO0Opa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSITENIbHOMY MPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHCHHEM;

dopMupoBaHre y OOY4YaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETCHIIUN),
UMEIOIINX YHUBEPCATBHOE 3HAYCHUE JUIS PA3JIMYHBIX BHJIOB JIESITEIHHOCTH: PEUICHUS MPOOIIeM,
MOMCKA, aHanmu3a W o00paboTKu HWHGOPMAIMU, HEOOXOTUMBIX JUIsI NMPUOOPETEHHUs OIbITa
JEeSITeIbHOCTH, KOTOpasi 3aHMMAeT BaYKHOE MECTO B NMO3HAHWU XMMHHU, a TAKXKE U OLEHKHU C
HO3UILUN HKOJIOTHUECKOH 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OPTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA MO XUMHUHM B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH(OPMAaIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUYECKOTO
COJIepXKAHUS;

dbopmupoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTAaHHE Y 00y4aronmxcs yoek1IEHHOCTH B TYMAHUCTUYECKOW HAIIPaBIEHHOCTH XUMUH,
e€ BaXHOW pONMM B PEUICHWU TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHMS,
MIOTIOJIHEHUSI YHEPTeTUUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPHPOJIE U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHHS
OTIBITA UCIIOJIb30BAHUS TIONYUYEHHBIX 3HAHUH JUISI TPUHSTHUS TPAMOTHBIX PEIICHUI B CUTYaIlUsX,
CBSI3AHHBIX C XHMHUYCCKUMU SIBJICHUSMHU.

B y4yeOHOM miaHe cpeaHero oouiero o0pa3oBaHUs MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPeIMETHOH 00acTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO11ee 4nciIo 4acoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMHHU, Ha 0a30BOM YPOBHE CpPEIHETrO
obmero oobpazoBanus, coctaBisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kiacce
— 34 4aca (1 gac B HezemIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYECKON XUMHHU

[IpenMer opraHMYecKOM XUMUU: €€ BOSHUKHOBECHHE, PA3BUTHUE U 3HAYEHUE B IMOJYYECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC MoONIOKEHHs. CTPyKTypHBIE (DOPMYJIBI OPraHMYECKUX BEIIeCTB. | omomorus,
n30Mepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o Ki1acCHPHUKAIUN OPTAHUYCCKUX BEIIeCTB. HOMEHKIIaTypa OpraHuyecKux
coeMHEeHUH (cucTeMaTu4ecKas) U TPUBHANIbHbIC HA3BAHUS BAKHEHIIIHNX [TPE/ICTaBUTENIECH KIIacCOB
OpraHUYECKHUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METO/bl M3yYEHUs BEIIECTB U UX MPEBPALLCHUN: O3HAKOMIICHHE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJICKYJ
OpraHMYECKUX BEIEeCTB, HAONIOACHHE U ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB ITPU HarpeBaHuH (IjIaBjieHUuE, OOYTIUBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTWUYECKUH psaa. MeraH W 3TaH — mpocTeiliue
MPEJICTAaBUTENN alIKaHOB: (PU3NUECKHe U XMMHUECKHE CBONCTBA (peaKIK 3aMEIICHUS U TOPEHHUS ),
HAXO0XJICHHE B MPUPO/IC, OJYICHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAll. DTUIIEH U MPOMNWIEH — MPOCTEHIINE
MPEJICTAaBUTEIIA AJIKCHOB: (DM3MYECKHEe W XUMHYCCKHE CBOWCTBAa (peakuy THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U TOJIMMEPHU3allNH ), TOIYYeHUE U TIPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaXHEHIINE XHUMHUYCCKUC
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKMA psa. ALCTHIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUSHUE U IPUMEHEHHUE.

Apensl. benson: cocrtaB, cTpoeHHe, (QHU3MYECKHE U XHMHUUYECKHE CBOICTBa (peakuuu
TraJIOTEHUPOBAHUSI M HUTPOBAHMS), TOJYYCHHE U TMPUMEHEHHE. T0nyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTH apeHOB. [‘eHeTHYecKas CBsA3b MEXIYy YIVIEBOJOPOJAMHU,
MPUHAJISKALIMMU K pa3IMYHbIM KJlaccam.

[IpupoaHbie UCTOYHUKH YTIAEBOAOPOAOB. [IpupoaHbIil Ta3 U MonyTHbIE HETSIHBIC Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TU: TeperoHkKa, KpeKUHT (TEpPMUYECKUH,
KaTtaJduThuueckui), mnuponus. Ilpoaykrsl mnepepa®oTku HepTH, HX MPUMEHEHUE B
MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOyKTHI €ro nepepadboTKu.

DKCIEepUMEHTAIbHbIE METOJbl M3yYEHHUs BEIIECTB U WX MPEBPAIECHUN: O3HAKOMIICHHE C
oOpa3iiamu TiiacTMacc, KaydykoB U pe3uHbl, koutekiun «HedTe» u «Yromnb», MogenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB ¥ TaJIOTCHONMPOU3BOJHBIX, TPOBEJACHUE MPAKTHYECKON pPabOThHI:
MOJIyYeHHUE 3TUJIEHA U U3YYEHHUE €ro CBOMCTB.

Pacuérnrie 3amaun.

Borunicnenuss mo ypaBHEHUIO XHMHUYECKON peakimuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOJAYKTA PEAKIIUH TTO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
13 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenpHBIE OAHOATOMHBIE CHOUPTHL. METaHON W OSTaHON: CTpOeHHUe, (U3HUYECKHUe H
XUMHUYECKHE CBOMCTBA (pEakIWy C aKTUBHBIMH METAJIaMH, TajJoreHOBOJOPOJaMH, TOPEHHE),




npuMeHeHue. BonopoiHble CBA3M MeX1y MOJIEKyJaMH CUpTOB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroatomMHble CHOUPTBL. OJTWIEHIJIMKOAb M TJMLEPUH: CTpOeHHE, (U3NYeCKHe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIEIOYHBIMUA METAJNIAMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

®deHoul: CTpOoeHUE MOJIEKYJIbl, PU3NYECKHUE U XMMUYECKHEe CBOMCTBA. TOKCHYHOCTD (heHoIa.
[Tpumenenue penona.

Anbnerugpl u kemownvl. dopMmanbaerui, aueTaIbAETHI: CTPOCHUE, (QU3NUECKUEe WU
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
CTpO€HUEe, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, 00IIME I Kjlacca KUCIIOT, peakus
Tepu(UKaANMK), TONydyeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

Crnoxnble 3¢Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. bruosorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KiaccupUKays yrieBoJoB (MOHO-, - U nosmcaxapupsl). [oko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHE U XMUMHUYECKUE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcusom menu(ll), okucinenue aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBieHue, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PoTocunTe3. PpyKTO3a KaK H30MEpP IITFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmajia U LEeJUTFOJI03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHEpUMEHTAJIbHBIE METOJbl HM3YyYEHUS BELIECTB M MX IPEBpAILLEHUIl: IMPOBEJIEHUE,
HaOJIIOIGHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OkHciIeHne d3TaHona okcuaom wmenu(ll)), mMHOroaroMHbBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), ampaernnoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuza cepedpa(l) u ruapokcunom memu(ll), B3aumoaenicTBue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO
U3 UCXOJHBIX BEIECTB WIH ITPOJYKTOB PEAKIUN).

A3oTconepikale OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckrue coeAuHeHus. PU3ndeckne 1 XUMUYECKHe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe MMIMHA). buojormueckoe 3HaueHHE AMHMHOKHCIIOT.
Ilentunasl.

benkn kak mpupoJHBIE BBICOKOMOJIEKYISIpHBIE coeAuHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YyYeHMs BEIIECTB M MX IpeBpalleHuil: HabIoAeHue U
ONMCAaHHUE JEMOHCTPALIMOHHBIX OMBITOB: JAEHAaTypalusi OENKOB NpH HarpeBaHWU, IBETHHIE
peaxiuu OEeIKOoB.

BbicokomouieKyIsipHbIe COeTUHEHHUS

OcCHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3alUH, CPeIHsAs MoyeKyspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPHU3ALUS U TOJIMKOHICHCALINS.

OKCHepUMEHTAIbHBIE METO/bl M3yYEHUS BEIIEeCTB U MX MPEBpAlICHUN: 03HAKOMIIEHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXINpenMETHBIX CBSI3€H NpU M3ydEeHUM opraHmdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTeCTBEHHO-HAay4yHble IOHATHUS: SIBJICHUE, HAy4HbIM (akT, Tumoresa, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®du3uka: MaTepus, SJHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUIM YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

buonorus: kierka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BEIeCTBa (OCIKH, YTICBObI, JKUPHI, (DEPMEHTHI).

["'eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuuieBble NPOAYKTHI, OCHOBBI PallMOHAIBHOIO IUTAHUSI, MOIOILIUE CPE/CTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MAaTEPHAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHHU

XuMHUecKuil ameMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- amemeHTbl. OCOOCHHOCTH
pacripesielieHUs] IEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas! KOH(UTYpaLKs aTOMOB.

ITepuognueckuit 3axkoH u Ilepuoguueckass cucreMa Xxumuueckux siemeHtos [l .
MengeneeBa. CBs3p nNepUOAMYECKOrO 3akoHa M llepuonnyeckoil cuCTEMBl XUMHUYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOI TEOpPHEHW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHYECKass CBA3b. BHUIbI XUMHUYECKOW CBSI3M (KOBaJIEHTHAS
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuMyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBA3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTH.
DneKTpOOTpULATENBHOCTD. CTENIEHb OKUCIIEHU. IOHBI: KAaTHOHBI M AHUOHBI.

BemectBa MONEKyJISIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsTHe 0 nucnepCcHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B paCTBOPE.

Knaccugukaius Heopranudeckux coequHeHnil. HoMeHkaTypa HeopraHuueckix BeIecTB.
I'eneTndeckas CBA3b HEOPraHWYECKHUX BEIIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Krnaccudukanms XUMHYECKMX peakiuidi B HEOpPraHM4ecKoil u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHMs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMble peaKIUu.
Xumnueckoe paBHOBecHe. DakTOpbI, BIMAIOIIAE HAa COCTOSHUE XUMUYECKOTO PaBHOBECHUS.
[Tpunnun Jle Hlatense.

OnexTponuTtnueckas nuccormanus. CuibHble U ciadble 3JeKTpoauThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KHUCIAs, HEUTPAJIbHAS, IEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



OKCMEepUMEHTAIIbHBIE METOAbl M3YUYEHHUsI BEIIECTB M UX IMPEBPAIICHUI: JTEMOHCTpPALUS
tabmun «llepuonanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJeNIed KPUCTAUIMUECKHX PEmETOK, HAOMI0JIeHHe ¥ ONHCaHWUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTHYECKOW paboThl «BiusHue pa3nuyHbIX (PaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérbl Mo ypaBHEHHUSIM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUUECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenne HemeramnoB B [leproandeckoi cucteMe XuMUYECKUX DJIEMEHTOB
. U. MeHneneeBa U OCOOCHHOCTH CTpOEHHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmToTponusl HEMETaUIoB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XHWMHYECKHUE CBONCTBA BAXKHEHWINIMX HEMETA/UIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Metannel. [lonoxenune MetamnoB B [leppoanyeckon CUCTEME XUMUYECKHUX 3JIEMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢duszuueckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XHUMHYECKUE CBOWCTBA BAKHEHINMX METAUIOB (HATpWM, KaJui, KaJdbllUld, MarHwi,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/Abl HM3YYCHHsS] BEIIECTB W WX MPEBPAICHUN: H3y4YeHUE
KOJUIEKIIMU «MeTaJlJIbl U CIIIaBBI», 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33124,
HaOJIOZICHUE M OIMCAaHHUE JEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIENI0YEH, KAUeCTBEHHbIE PEAKLIUU Ha KaTHOHbI
METaJlIoB).

Pacuérnble 3agadu.

Pacuérer macchl BemecTBa uiin 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl Macchl (00BEMaA, KOMMUYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIUH, €CITU OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHS U KM3Hb

Ponps xumun B oOecrieueHUN HKOJIOTHIECKOM, SHEPTETUUECKON 1 MUIIEBON O€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M1 XUMHUECKUX PEAKIIUM.

[IpencraBnenus 00 0OMMX HAYYHBIX TPUHITUIIAX TPOMBIIIUICHHOTO MTOTYYEHUS BaKHEHTITNX
BEIIIECTB.

YenoBek B MHUpE BEIIECTB M MATEPHUANIOB: BAXKHEHIINME CTPOWUTEIIbHBIE MATEpHAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaigbl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XuMHs U 370pOBbE YENOBEKA: IMpaBUJia HCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpEnaparos,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS TIPEMapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOMN KU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MexnpeIMeTHBIX CBSI3€i TPU U3Y4EeHUHU O0IIel 1 HeopraHuyecKoi xumuu B 11
KJIaCCe OCYIIECTBISETCS Yepe3 MCIMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHSATUH, TaK
U TIOHSTHH, SBISIIONUXCS CUCTEMHBIMH JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[HKIIA.



OO0mIme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPHUMEHT, MOJACIUPOBaHNE,
HU3MEpPEHHE, SBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, U3NUYECKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHus3M, 3KocHCTeMa, Ouocdepa, MakKpo- M MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuUHEpasIbI, TOPHBIC MTOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOIIJIUBO, PECYPCHI.

TexHomorus: XuMHIecKasi IPOMBIIIUIEHHOCTb, METaJUTYPrHUsi, POU3BOJICTBO CTPOUTEIBHBIX

MaTCpHraJoB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIINIJICHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIUMOHHBIX MaT€praiosB, OJICKTPOHHAasA IMPOMBIIIJIICHHOCTD,

HaHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pE3yJIbTaTaM OCBOCHHUS OOYYaIOUIMMHCS
IporpaMM CpeAHero ooiiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTCTBHM € CHCTEMHO-AEATENBHOCTHBIM IOJXOJOM B CTPYKTYpE JIHYHOCTHBIX
pEe3yJIbTaTOB OCBOEHHUS NpeIMeTa « X UMUs» Ha YPOBHE CpPEIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEAYIOLIME COCTaBIIAIOIIUE:

OCO3HaHHE OOYYAIOIMMMCS POCCUMCKON Ipa){aHCKOW HIAEHTUYHOCTH — TFOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTU U CAMOOIIPEIEICHUIO;

HaJINYMe MOTUBAIMM K 00yU4EHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUI JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOACTBOBAThCA B CBOCH NESATEITBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIMMHU LEJIOCTHON cCHCTeMEe XMMHUYECKOIro
oOpa3zoBaHus;

HaJIMYME NPABOCO3HAHMS HKOJOTMUECKOW KYyJIbTYpbl M CIOCOOHOCTH CTaBUTh LEIU U
CTPOWTH )KU3HEHHBIC TIAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOECHUS IIpeaMeTa « XMMHUS» TIOCTUTA0TCA B €IMHCTBE yueOHOM
U BOCIIUTATEIIHHOHN JIEATEIILHOCTH B COOTBETCTBUU C TYMAaHHUCTHYECKHUMH, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TIpa)<IaHCKOro OOILEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M MPAaBHJIAMU MOBEICHHS, CIHOCOOCTBYIOIIMMHU IpoIeccamMm
CaMOIIO3HAHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSl.

JIMuyHOCTHBIE PE3yAbTAThl OCBOCHHS IMpEaMeTa «XUMHUSL» OTPAXKAIT C(HOPMUPOBAHHOCTD
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTn3aliy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpamaaHCcKOro BOCIMTAHMS

OCO3HAHMSI 00YJAFOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH, YBaXKECHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COUMAIBHBIX HOPMax M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATETHHOCTH MPH CO3JIaHUH y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI APYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB YyUe€OHOH NesATeTbHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHNS

[IEHHOCTHOTO OTHOUICHUSI K HCTOPHMYECKOMY M HAay4YHOMY HACJIEIUI0 OTE€YeCTBEHHOU
XUMHU;

YB@KEHHUsI K TPOLIECCY TBOpPUECTBA B 00JACTH TEOPUHM M MPAKTUUYECKOTO MPUMEHEHHS
XMUMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHSI HAyKH €CTh Pe3yNbTaT JUTHTENbHBIX HaOIIOJICHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

WHTEpECa ¥ TIO03HABATEIBHBIX MOTHBOB B TONYYCHHH H TOCIEOYIONIEM aHaln3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIEHUBATH CHTYAIlUH, CBSI3aHHBIE C XHMUYECKUMU SIBJICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OIICHMBATh CBOE IOBEIECHHWE U TIOCTYNKM CBOMX TOBApHUIIEH C MO3UIUIN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUM STUX TTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHWMAHUS I[IEHHOCTEW 370pOBOr0 M 0O€30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIECHHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOM IS TEIBHOCTH;

MOHMMAHUS [IEHHOCTH TMPaBWJI WHIWBHIYATbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEICTBUNA W HENPHSTHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHHS aIKOTOJI,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BoCIUTAHUSA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCJIEI0BATEIbCKONW JIeATEIbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTUX BUJAX JESITEIBHOCTH;

YCTAaHOBKM HAa aKTHBHOE Y4YacTUE B PEIICHUU IMPAKTUUYECKUX 3a7ad COIHAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Mpodeccuil pa3audHOro poja, B TOM YHKCIE Ha
OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XHUMUH;

YBaXEHUS K TPYY, JTIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATILHOM TPACKTOpUM 00pa30BaHusl, Oyayiien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0OrH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU LIETIECO00PA3HOTO OTHOILIEHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUA TJI00ATBHOTO XapakTepa SKOJOTUUECKHUX MpOOJieM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHUs HEOOXOAMMOCTH MCIOIB30BAHUS JOCTHKEHUN XUMHUH I PEIICHHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTHUBHOTO HENPHATHS JCUCTBUM, MPUHOCAIIUX BpPEI OKPYKAIOIIEH MPUPOJHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPHUATHBIE SKOJIOTMUECKUE MOCIEACTBHS MPeIIPUHUMAEMBIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITa
NEATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMaHUs CHEeIUPUKA XUMUU KaK HAyKH, OCO3HAaHHS €€ poiu B (POPMUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €JWHCTBE MPHUPOJBI W YEIOBEKa, B MO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodiieM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUN TJII00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecreueHnH yCIOBUN YCTEIIHOTO TPYJAa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW T'PAaMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJOB ITO3HAHWSI,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS s



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX ()AKTOB M MMEIOIIUXCS TaHHBIX
C IIEJIbIO TOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEIIbHO MCIOJIb30BaTh XUMUYECKHIE 3HAHUS JIJISl PEIICHUs MPOOIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENILCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TIO0 XHUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH,

UHTEpeca K 0COOEHHOCTSM TPYAa B Pa3UYHBIX cepax NpoPecCHOHATBHOMN NesITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaThl OCBOCHHS Y4eOHOTro mpeamera «XUMHS» Ha YpPOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HaYUMbIe s (OPMUPOBAHUS MHPOBO33PEHUSI OOYHAIOIIMXCS MEXIAUCLUILTTUHAPHBIC
(MexXnpeaMeTHbIe) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HA0I0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JIEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecneunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPaAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroInXcs;

CIOCOOHOCTh ~ OOYYarOIIMXCS ~ MCIIOJNB30BaTh  OCBOGHHBIE  MEKIUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEUCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YYECOHBIMU
M03HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU 1€HCTBUAMM:

1) 6a3oBble JIOTHYeCKHE TeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3UpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh IEeNIU JCSITeIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH UX JOCTHKECHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C MOCTABIEHHBIMU LEISIMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUU HpI/IéMI)I JJIOTUYCCKOT'O MBIINUJICHUS — BBIACIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IGHHﬁ;

BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KJIaCCU(DUKAIINY BEUIECTB U XUMHUYECKHUX PEaKIIHif;

YCTaHABJIMBATb NPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SAABJICHUSMU,

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIE, JeTYKTUBHBIE, TI0 aHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTUBOPEUHS] B paCCMATPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIIOUEHUS;

IMPUMCHATH B IMPOLECCE MO3HAHUSA, WCIIOJIB3YEMBIC B XUMHUU CHMBOJIMYCCKHUC (3HaKOBBIe)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOW PEaKIUH — TPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKHX 3a/1a4, IPUMEHSITh HA3BaHHBIE MO/ICTIbHBIC MPEACTABICHUS JIJIS
BBIABJICHUSA XaPaKTCPHBIX IMTPU3HAKOB U3y4aCMbIX BEIIECCTB U XUMHUYCCKUX peaKI_[I/II\/’I.

2) 0a30BbIe HccCIeI0BaTEIbCKHE 1eCTBHS:

BJIaACTb OCHOBAMHU METOJ0OB HAYUYHOT'O MMO3HAHU BEIIECTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynupoBaTh [ETH U 33Ja4d KCCIEAOBaHHWs, WCIOJIb30BaTh IIOCTABIEHHBIE W
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;



BJIQJICTh HABBIKAMHU CaMOCTOSTENIBHOIO IIJIJAHUPOBAHUS M TPOBEACHUS YYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABJISATh 0OOCHOBAHHBIA OTUET O MPOJICITAaHHON
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOOB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopManMu (HAy4IHO-TIOMYJISApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeTa),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHUS, KPUTHYECKH OLICHUBATh
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUYUBOCTb;

¢dopMynupoBaTh 3ampochl M TPUMEHSTH pPa3IMYHbIE METOIBI MpPH IOHCKE U OTOOpe
uH(popMalii, HEOOXOAUMOH /1715 BBIMIOJIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpepcTaBieHus nHpopManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KadyeCcTBE CpeAcTBa Mpu paboTe C XUMHUYECKOH
uH(poOpMallMell: MNPUMEHSATh MEXIpeAMeTHbIe ((u3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OBjaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBHUAMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbl B XOJI¢ AMANIOra W/WIH JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIbHO BBIIOJHEHUS
MPEeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C MPE3EHTALMEN pe3y/lbTaTOB [O3HABATEIbHON JEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUH XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYIHUPOBATh BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1€ 00CYXICHHSI 1 OOMEHAa MHEHUSIMH.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JACHCTBHAMM:

CaMOCTOSITENIbHO TJIAHUPOBAaTh M OCYILECTBISATh CBOIO TO3HABATEIBHYIO NIE€ATEIbHOCTD,
onpenenss e€ eI M 3aJauyd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
npejyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHIMOJHEHUM YUEOHBIX M MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pelIeHHs C YU4ETOM MOJy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEICTABICHUNH O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYIHOM
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW I perIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;



BJIQJICHUE CHUCTEMOM XMMHMYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIiue
MOHSTHS (XUMUYECKUH AJIIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
JNEKTPOOTPUIIATENIFHOCTh, XHMHUYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YIJIEPOIHBIA  CKEJeT,
byHKIIMOHAIbHAS TPyMIMa, pauKan, H30MEpHus, W30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJEpIKAIINE COCTUHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)Kalllie B OCHOBE MOHUMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTUYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30aCHOM UCIOJIb30BaHUU BAXKHEUITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUUN BBISBIISATH XapaKTEpHbIE MPU3HAKK MOHSATUN, YCTaHABIUBATD
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
MpEeBpaleHUI OPraHUYeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHH HCIIONB30BaTh XMMHYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (popMyrT opraHM4YeCcKUX BEIIECTB
U YpaBHCHUH XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAICKHOCTh U3YUCHHBIX OPTaHHYECKHUX
BEIIECTB 1O HX COCTaBy U CTPOEHHUIO K ONpeAenéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YriaeBoopodbl, KHCIOPOJI W a30TCOJACpPXKAIIUE COCINWHEHHs, BBICOKOMOJICKYISPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIESCTB (ITHIICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIULEpPUH, (QeHos, (opManbAerui, aleTaablerui, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMCHHS ONPEICNIATh BUIBl XUMHUYCCKOW CBS3HM B OPTaHUYCCKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c()OPMUPOBAHHOCTh YMEHHS TMPUMEHSTH IOJOKCHHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BeriecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (GUBHYECKUE W
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH PA3TUIHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeTaH, 3TaH, STWIEH, NPONWIEH, amneTuieH, OyrtaaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STHUJICHTIUKOIb, TIUIEPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, Ie/I003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPHUPOBATh
TCHETHUYECKYIO CBSI3b MEXKIYy HUMHU yYPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HWCTOYHHKH YIIIEBOAOPOIHOTO CBHIPHS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI UX MEpPepabOTKM M NPAKTUYECKOE MpUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMUPOBAHHOCTh YMEHHMH TPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM YpPaBHEHHSIM
(Macchl, 00BEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA MITH IIPOIYKTA PEaKIIMH M0 N3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WA MIPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUN BIAJCTh CHCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAY4YHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHUU TIPH H3YYCHUHM BEIIECTB W XUMHYECKHX SIBICHUI
(HaOmoieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsIX, CBSI3aHHBIX
C BEIIECTBAMH U MX TPUMCHECHUEM;



c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh IPaBUiIa MOJIH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOPHBIM 000PYAOBAaHHEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIOJHEHUIO JIaA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEILECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOWCTB, KAUECTBEHHBIC PEAKIINN OPTraHUYECKUX BEIIECTB, ICHATYpaLus OCTKOB IPH HArPEBaHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH MPH 00pallieHuu
C BEIIECTBAMHM M JIAOOPATOPHBIM 0O0OpPYIOBaHHEM, MNPEICTABIATH PE3yJbTaThl XMUMUYECKOTO
JKCIIEpUMEHTa B (popMme 3amucH YpaBHEHHH COOTBETCTBYIONIMX peakiuil u (QopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIU3UPOBATh XHWMHUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBOi nH(popmaru, UHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOJIOAATh MpaBWiIa HKOJOTHMYECKH LEeIecoo0pa3HoOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpY’Karollled MPUPOIHOIM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeAeNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHaTe Ha
npuMepax crnocoObl YMEHBIICHUS U MPEIOTBPAICHHS] UX BPEIHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsE O0YYarOIIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUTSI CIIETIBIX U CIA0OBHUAALIMX O0YYAIOMIMXCS: YMEHHE HCIIOIb30BaTh PElbe(PHO-TOUCHHYIO
cucrteMy o6o3Hauenuit JI. bpaitns mis 3anucu XuMudeckux Gopmyd.

11 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast U HeopraHuyeckas XUMHsD» OTPaXkaroT:

c(OpPMHPOBAHHOCTB MPE/ICTABICHUI: 0 XUMUYECKOI COCTaBIIAIONICH eCTECTBEHHO-HAYYHOM
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHN MBILIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHANBHOM TPaMOTHOCTH, HEOOXOOUMON Ui pelIeHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHOM Cpenie;

BIIQJICHUE CHCTEMOM XHMMHYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIIOJIArarolue
HOHSTHS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJIeHTHas, MOHHAs, MeETauIn4YecKas, BOJOpPOJHAs),
KpUCTAJTIMYECKass  pelEéTKa, TUIBI XMUMHWYECKHUX  pEaKkluil, pacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMSA, OKUCIIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peaklii, XUMUYECKOE pAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHS DJIEKTPOIUTUIECKON
quccounuanuy, nepuoanueckuil 3akol Jl. Y. MenzaeneeBa, 3aKOH COXpaHEHHUS! MacChl BEILECTB,
3aKOH COXPAaHEHHUs M NPEBpAlllEHUs SHEPTUU NPU XUMHUYECKHX PEaKlMsAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE TOHHMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM HCIIOJIb30BAaHUM BAKHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY U IPAKTHUYECKOMN JEATEeIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIe MPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU ONHUCAHUU HEOPTaHMYECKUX
BELIECTB U UX MPEBPAILEHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JIJISI COCTaBJICHUS
dopMyn BelIeCTB M ypaBHEHMH XHUMHUYECKUX pEAKLUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,



YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTb, HEralméHas W3BECTh, NUTHEBAs COAA, MUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUI ONPEENISITh BAJIGHTHOCTD U CTETIEHb OKUCICHHS] XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJICHTHAsl, MIOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHas, MOJEKYJIspHas, MOHHAasg, META/NIMYecKas), XapakTep cpeabl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHHI YCTAHABIIMBATH MPUHAIICKHOCTh HEOPTAHMUECKUX BEIICCTB
[0 X COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe coeIuHEeHUN (pOCThie BEellecTBa — METAJUIbI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COITH);

c(OpMUPOBAHHOCTh YMEHUH pAacKpbIBaTh CMbBICH Mepuoaudyeckoro 3akoHa J[. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c()OPMUPOBAHHOCTh ~YMEHUW  XapaKTEepPH30BaTh JJICKTPOHHOE CTPOCHHUE AaTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ilepuonnyeckoit cucteMbl XUMHUECKUX 31eMeHToB 1. U.
MemieneeBa, HCIOJIB3YS MOHATHS «S-, P-, d-DJIEKTPOHHBIC OPOUTAIIN», «IHEPIETUUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XMMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHMH 110 nepuoaam u rpynnam [leproandeckoil cucreMbl XUMHYECKHUX d1eMeHToB /1. M.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATDH) OOIIME XUMUIECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, NMOATBEPKJIATh CYIIECTBOBAHUE I'€HETUUYECKOU
CBSI3M MEXJy HEOPTaHMYECKUMHU BEIIECTBAMHU C IIOMOINBI0 YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

c(OPMUPOBAHHOCTh YMEHHUS KIIACCU(PHUIIUPOBATH XMUMHUYCCKHUE PEAKIUH TI0 Pa3THYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TEIIOBOMY d3(PQeKTy peakiuu,
M3MEHEHUIO CTETICHEM OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEAKIUH, YIaCTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATH YPaBHEHHS PEAKIIU pa3TUYHbBIX THIIOB, TIOJHBIC U
COKpami¢HHbIe YpaBHEHMsI peaklUii MOHHOrO OOMEHA, YYUTHIBAas YCJIOBHS, MPU KOTOPBIX 3TH
peaklMu UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOJUTH PEAKIMHU, TMOATBEPKIAIOIMINE KauyeCTBEHHBIN
COCTaB pAa3JIUYHBIX HEOPTraHWYECKHUX BEIECTB, pPACIO3HABATH OIBITHBIM MYTEM HOHOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPAaCKpBhIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKONH PEAKIMH OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEMICHHUS XMMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh XUMUYECKHE MTPOIIECCHI, JIEKAIIE B OCHOBE
MPOMBIIIJICHHOTO TOJY4YEeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMIMX HAYYHBIX MPHUHIIMAIIAX U IKOJOTMUECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh yMEHHUN TMPOBOJWTH BBIYHCICHHUS C HCIOIb30BAHUEM TTOHSATHS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XHUMHYECKUX
PEaKIMsIX, MACChl BEIIECTBA WM 00BEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, TETIOBOrO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHHSI MACChI BEIIECTB, MPEBPAIEHUS U COXPAHECHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHUH COOMI0OaTh MpaBUiIa MOJB30BAHUS XUMUYECKOW MOCYAON H
n1abopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHI ITUTAHHUPOBATh M BBIMOJIHATh XWMHUUYECKUH HSKCIEPUMEHT
(paznmokeHue TEpOKCHIA BOJOPOAA B TPUCYTCTBHHM KaTalld3aTopa, OMPEICIIEHHUE CpPEeJIbl



pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUuH, peaklud HMOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agad 110 TEMaM «MeTtanael» Hu «HeMeTaJIJIBI») B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKU
0e30MacHOCTH MpU 0OpallleHNH ¢ BELIECTBAMH U JIAOOpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ybTaThl XMMHYECKOTO 3KCIIepHUMEHTa B (opMe 3amuCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKALUU, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIOAaTh TpaBHia SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/IEHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIoIlle MPUPOJIHON Cpeibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ornpeeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens I[1JIK, moscHaTe Ha mpumepax crocoObl
YMCHBIICHUSA U MTPEAOTBpALICHUSA UX BPECAHOT'O B03H€I>'ICTBH$I Ha OpraHu3M 4CJIOBCKA,

JUIsE O0YYarOIIUXCSl C OTPaAaHHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJax IMMO3HAHWA BCIICCTB U XUMHUYCCKUX HBJICHI/II\/JI;

JUTSI CIIETIBIX U CIA0OBHUAALIMX O0YYAIOIIUXCS: YMEHHUE UCIIOJIb30BATh PEIbe(PHO-TOUCHUHYIO
cucrteMy o6o3nauenuit JI. bpaitns mis 3anvcu XuMudeckux Gopmy.
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